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Background: Psychoeducation is an essential component of postdiagnostic care for people with ASD (autism
spectrum disorder), but there is currently no evidence base for clinical practice. We designed, manualised and
evaluated PEGASUS (psychoeducation group for autism spectrum understanding and support), a group psycho-
educational programme aiming to enhance the self-awareness of young people with ASD by teaching them about
their diagnosis. Methods: This single-blind RCT (randomised control trial) involved 48 young people (9–14 years)
with high-functioning ASD. Half were randomly assigned to PEGASUS, administered in six weekly group sessions,
with the others receiving no additional intervention. ASD-related self-awareness, the primary outcome, was
evaluated using the bespoke Autism Knowledge Quiz (AKQ). Secondary outcome measures included the Rosenberg
Self-Esteem Scale. All measures were collected during home visits and scored by researchers blind to group
assignment. The trial is registered on ClinicalTrials (NCT01187940, http://www.clinicaltrials.gov) and was funded
by the Baily Thomas Charitable Trust. Results: Bootstrap multiple regression showed ASD knowledge (b = .29,
p < .001, 95% CIs [0.13, 0.44]) and ASD self-awareness (b = .42, p = .001, 95% CIs [0.17, 0.67]), measured by
number of ASD-related personal strengths and difficulties listed by participants, increased for those who attended
PEGASUS (n = 24) compared with controls (n = 24). There was no effect of PEGASUS on self-esteem by self-report
(b = .10, p = .404, 95% CIs [0.14, 0.35]) or parent report (b = .12, p = .324, 95% CIs [0.12, 0.36]).
Conclusions: After PEGASUS, participants had more general knowledge about ASD, and showed a greater
awareness of their collection of unique strengths and difficulties associated with ASD. Psychoeducation did not
lower self-esteem. This RCT provides initial evidence for PEGASUS’s efficacy as a psychoeducation programme for
people with ASD. Keywords: Autism spectrum disorder, psychoeducation, postdiagnosis, self-awareness, group
intervention, randomised control trial.
Introduction
Autism spectrum disorder (ASD) is a neurodevelop-
mental condition, characterised by atypical social
interaction and communication, and inflexibility
(American Psychiatric Association, 2013). It occurs
in approximately 1.5 per cent of the population
(Centres for Disease Control and Prevention [CDC],
2014), emerging early in development and persisting
across the life span. Around two thirds (69%) of
people with ASD have an IQ over 70, outside the
intellectual disability range (CDC, 2014). In several
developed countries, there has been a concerted
effort to improve the recognition of ASD, to ensure
that a high proportion of cases are identified in
childhood (e.g. Johnson, Myers & American Acad-
emy of Pediatrics Council on Children with Disabil-
ities, 2007; NICE, 2012).
Such policy has potential to benefit young people
with ASD, by identifying their needs, and suggesting
appropriate interventions. Furthermore, having
accurate knowledge of an ASD diagnosis can foster
self-awareness in a way that minimises self-criticism
(e.g. Hurlbutt & Chalmers, 2002). However, the
assignment of an ASD diagnosis does not necessarily
confer such benefits, and it can be associated with
costs. Ruiz Calzada, Pistrang, and Mandy (2012)
interviewed young people with high-functioning
ASD, and discovered that most were keen to distance
themselves from their diagnosis, reporting shame at
being ‘not normal’, and reporting that they received
few additional services or other benefits after diag-
nosis. Many knew little about ASD, having actively
avoided information on the disorder, and most held
negative stereotypes about people on the autistic
spectrum (Ruiz Calzada et al., 2012). These findings
accord with those from youths with other neurode-
velopmental disorders (e.g. Singh, 2011), and
remind us that such diagnoses can have negative,
as well as positive effects, including exposing a
person to stigma and lowering his or her self-esteem
(Jutel & Nettleton, 2011).
One way to counter the phenomenon of young
people feeling disengaged from, or even diminished
by, their ASD diagnosis is to offer them psychoedu-
cation. Whilst no universal definition exists, we
delineate psychoeducation as the provision of infor-
mation about a mental disorder. We distinguish
between ‘level one’ and ‘level two’ psychoeducation.
Level one psychoeducation involves teaching factsConflict of interest statement: No conflicts declared.
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about a disorder. Level two psychoeducation is a
more intensive process that aims at psychological
change by facilitating persons with a mental disorder
to take in information about that disorder and apply
it to themselves. Level two psychoeducation aims to
increase the utility of diagnosis, by encouraging
people to use information about their condition to
understand themselves better. Both level one psy-
choeducation and level two psychoeducation have
the potential to minimise potential costs and maxi-
mise strengths of diagnosis, by countering the neg-
ative views of a disorder and emphasising strengths.
Psychoeducation has been shown to improve out-
comes for children with non-ASD neurodevelopmen-
tal conditions such as Tourette’s syndrome and
attention-deficit/hyperactivity disorder (Nussey, Pi-
strang, & Murphy, 2013), and is recognised as a sine
qua non of good postdiagnostic care in ASD (e.g.
Johnson et al., 2007; NICE, 2012). Despite this, there
is currently no grounding for evidence-based practice
in this area: we know of no investigations of the
efficacy of psychoeducation for young people with
ASD. Given that most people with ASD are capable of
participating in some form of psychoeducation, this is
a significant lacuna in the clinical literature that
limits effective, client-centred care after diagnosis.
We designed and manualised a programme to
teach young people with ASD about their diagnosis
(level one psychoeducation) and to help them use
this information to develop insight into their own
unique collection of strengths and difficulties (level
two psychoeducation). This programme is called
‘PsychoEducational Groups for Autism Spectrum
Understanding and Support’, or PEGASUS. PEGA-
SUS has a strong focus on strengths, encouraging
young people to focus on their capacities as well as
their difficulties, and strongly conveying the message
that having ASD involves being different from, but
not inferior to, people without ASD.
After piloting PEGASUS, we tested its efficacy by
conducting a randomised controlled trial, comparing
it with management as usual (MAU). We predicted
that PEGASUS would outperform MAU in terms of
increasing young peoples’ knowledge about ASD
(level one psychoeducation); and by improving their
capacity to apply this knowledge to themselves to
understand their own strengths and difficulties (level
two psychoeducation, our primary outcome). Given
the concerns of some theorists that teaching children
about their ASD could lower self-esteem by emphas-
ising their limitations and abnormality (e.g. Jutel &
Nettleton, 2011), we also tested whether there was
an effect of PEGASUS on self-esteem.
Methods
Trial design
This was a randomised controlled trial (RCT) with two equally
sized arms: (a) the PEGASUS condition, in which child and
parent(s) were invited to attend the PEGASUS programme; and
(b) the control condition, where the child received management
as usual (MAU), with no additional intervention. The trial is
registered on ClinicalTrials (NCT01187940, http://www.clin-
icaltrials.gov). In the current report, we present child outcomes
from this project, including some secondary outcomes, such as
self-esteem and psychopathology, which were measured by
self- and parent report.
Participants and randomisation
The study was approved by the National Research Ethics
Service (North West London REC 2). Recruitment was achieved
through advertisement in the hospital where this research was
based, in a special educational needs magazine and via ASD
support groups in the Greater London area. To participate,
young people gave informed assent and their parent gave
informed consent.
Inclusion criteria were: (a) received an ASD diagnosis from a
NHS child and adolescent psychiatrist, clinical psychologist or
paediatrician; (b) meets criteria for ASD on the Developmental,
Dimensional and Diagnostic Interview – short version (3Di-sv;
Santosh et al., 2009); (c) aware of ASD diagnosis; (d) aged
between nine and 14 years inclusive; (e) IQ above 65; (f) shows
evidence of ability to function in a small group; (g) speaks
English.
Initially, potential participants were telephone screened by
the research coordinator (KG). Those who passed were then
visited by KG at their home for further screening, including an
IQ test. For children whomet study criteria, this home visit also
involved the collection of baseline data. Randomisation was
achieved as follows. A consecutive series of unique participant
identification numbers (PINs) was generated. These PINs were
then randomly ordered using the websitewww.random.org. The
first half of this randomly ordered list of PINs was allocated to
the PEGASUS condition and the second half to the control
condition, thus randomly assigning each PIN to either the
PEGASUS or the control condition whilst ensuring that equal
numbers of PINswould be in each condition. The PINswere then
returned to their original sequence, and allocated to partici-
pantsmeeting inclusion criteria in the exact temporal order they
entered the study by passing the inclusion criteria screen. The
list of randomised PINswas generated andheld byWM,whohad
no direct involvement in screening or recruiting participants for
the study.
All baseline visits were double blind, as neither the assessor
nor the participant knew which condition they would be
assigned to. Postintervention visits were single blind, as the
participant, but not the assessor, knew whether they had been
in the PEGASUS or the control condition. Postintervention
home visits were conducted on average 12.5 weeks after
baseline assessment.
In the absence of any directly relevant literature, we
reasoned that we were interested in discovering whether
PEGASUS had clinically significant (i.e. substantial) impact,
and hence powered this study to detect large effects (Cohen’s
d = .9), but not medium or small effects, giving a required
sample size of 42. We aimed to recruit an additional six
individuals as we anticipated some dropout.
Psychoeducational intervention
PEGASUS is administered to groups of up to six young people
and their parents over six parallel young person and parent
sessions. It aims to provide information about ASD (level one
psychoeducation), and to help young people make use of this
information to gain insight into their unique collection of
autistic strengths and difficulties (level two psychoeducation).
Sessions are weekly and last for 1.5 hr. Young people’s and
parents’ sessions are separate, each conducted by two facili-
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tators, involving short presentations of information; group
discussions; and educational games. Young people’s sessions
were designed to be comfortable, fun and accessible to people
with ASD. They make use of visual aids and worksheets and
are predictably structured, whilst also being playful in tone
and content. In addition, young people are given ‘home tasks’
to complete between sessions, to consolidate learning. Table
S1 (available as supplement online) summarises the content
and aims of each session.
Fundamental to the PEGASUS ethos is the idea that young
people can assimilate information about their diagnosis in a
constructive and positive way, in a manner that promotes
realistic insight without depleting their self-esteem. This is
done through the provision of positive information about
celebrated people with special needs; consistent presentation
of materials about strengths as well as difficulties associated
with ASD; and facilitators focusing group discussion on
participants’ strengths. The parents’ group is designed to
empower participants to support their child’s learning; to
encourage discussion of child strengths; and also to help
parents cope with the impact of the diagnosis on the family
system.
In the current study, facilitators were fully qualified clinical
psychologists. In addition, the child group was joined by a
helper, who was a psychology graduate with experience of
working clinically with children.
Participants in the control group received no intervention
from the research team. All participants in the PEGASUS and
control groups were able to continue any existing interventions
throughout the study, such as psychological therapy, speech
and language therapy, occupational therapy, activity groups
for children with ASD or other special educational needs. The
PEGASUS and control groups did not differ at baseline
(p = .54) or postintervention (p = .24) in terms of the number
of additional services they were accessing.
Outcomes
Psychoeducational outcome measures. Our primary
outcome concerned level two psychoeducation; namely
whether PEGASUS helps young people to use information
about ASD to understand themselves better. We call the result
of this process ‘ASD self-awareness’. We also wanted to test
whether level one psychoeducation had occurred, by assessing
changes in our participants’ knowledge about ASD. No means
of assessing ASD self-awareness and ASD knowledge are
described in the literature, hence during a pilot study prior to
the current study, we developed the Autism Knowledge Quiz
(AKQ) for this purpose. The AKQ is a self-report measure, which
has two sections: (a) a short structured interview; and (b) a 15-
question multiple-choice quiz testing knowledge of ASD. The
first part, designed to measure ASD self-knowledge, consists of
open questions to elicit from young people lists of their
strengths and difficulties. The second part, designed to mea-
sure general knowledge about ASD, includes questions on the
nature, prevalence and causes of ASD; strengths and difficul-
ties commonly observed in people with ASD; and associated
features of ASD such as anxiety.
Participant responses to part one of the AKQ were tran-
scribed and subjected to content analysis (Barker, Pistrang, &
Elliott, 2002). A sample of 30 randomly selected transcripts
was used to generate a coding frame, which enabled raters to
classify whether each strength or difficulty listed by the young
person was specific to ASD. For example, if a child listed ‘being
good at cricket’ as one of their strengths this would not be
considered specific to ASD. If they named ‘having good
attention to detail’ as a strength, this would be counted as
being ASD-specific. Once all transcripts had been coded, we
counted the number of ASD-specific strengths and ASD-
specific difficulties listed by each child, at baseline and
postintervention. PEGASUS was designed primarily to increase
children’s ASD self-awareness. We reasoned that an increased
reporting of ASD-specific strengths and difficulties would
indicate such a change. Therefore, in line with the study
hypothesis that PEGASUS would increase ASD self-awareness,
we predicted that between baseline and postintervention
assessments there would be a greater increase in the number
of reported ASD-specific strengths and difficulties in the
PEGASUS children compared with those who did not attend
PEGASUS.
All 96 transcripts from the AKQ (i.e. baseline and postinter-
vention for each participant) were coded twice, by independent
raters who were blind to the identity and group allocation of
participants. Interrater agreement on the key outcome variable
(number of ASD strengths and difficulties) was high, with an
intraclass correlation coefficient of .90.
Part two of the AKQ, which used a multiple-choice format to
measure ASD knowledge, was scored by summing the number
of correct answers, yielding a scale with a maximum score of
15.
Psychopathology and adaption. The Developmental,
Dimensional and Diagnostic Interview – Short Version (3Di-sv;
Santosh et al., 2009) was used to confirm the diagnoses that
participants had received from NHS clinicians. This comput-
erised parent-report interview has 53 items, which are
summed to yield dimensional autistic trait scores, and to
provide categorical diagnoses based on DSM-IV criteria. It
possesses strong reliability, and criterion validity with respect
to the Autism Diagnostic Interview-Revised (ADI-R; Lord,
Rutter, & Le Couteur, 1994) and the long version of the 3Di
(Skuse et al., 2004) is also excellent (Santosh et al., 2009).
The Strengths and Difficulties Questionnaire (SDQ) is a
behavioural screening tool and dimensional measure of psy-
chopathology and adaption for children and adolescents
(Goodman & Goodman, 2009), which is valid in young people
with ASD (Simonoff et al., 2013). We administered both self-
and parent-report versions.
The Rosenberg Self-Esteem Scale (Rosenberg, 1965) is a ten-
item self-report measure with responses captured by a four-
point Likert scale ranging from strongly agree to strongly
disagree. It is considered a reliable and valid quantitative tool
for measuring self-esteem (Robins, Hendin, & Trzesniewski,
2001) and has been used with young people with ASD in
previous research studies (Shipman, Sheldrick, & Perrin,
2011). We also asked parents to report on how they perceived
their own child’s self-esteem by asking them to complete an
adapted version of the Rosenberg Self-Esteem Scale.
Analysis
Initially, we compared the PEGASUS and control groups on
demographic and clinical variables at baseline, to test whether
random assignment had yielded well-matched groups. This
was done using t-tests for continuous data, Mann–Whitney
tests for ordinal data and two-tailed Fisher’s exact tests for
nominal data. Group differences for outcomes were tested
using linear regression, with the postintervention outcome
variable regressed on group and the variable at baseline. For
all relevant analyses, the assumption of heterogeneity of
regression slopes was met, but some outcome variables
deviated from normality. Therefore, to ensure robustness of
our analyses by avoiding the normality-based assumption
associated with the t-distribution used in standard linear
regression, we used bootstrap regression based upon 1000
random samples (with replacement) of size N = 48. In addition
to these group analyses, we also conducted individual analyses
for our main outcome measures (ASD self-awareness and ASD
knowledge), using the methodology of Jacobson and Truax
(1991) to generate a reliable change index for each participant,
to identify people for whom a statistically reliable change had
occurred.
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Results
Recruitment and participant flow
Recruitment began in October 2010 and the last
postintervention assessments were completed in
September 2012 once adequate sample size was
achieved.
Figure 1 describes the flow of participants through
the study. Sixty-seven families contacted the study
for information, but did not progress to receiving a
home visit. Of these, 41 decided not to participate
after being given information about the study, and a
further 26 were found not to meet inclusion criteria
during the telephone screen. Of the 17 children who
passed the telephone screen, but who subsequently
failed to meet full inclusion criteria, eight scored
below 65 on the IQ test and seven were deemed
unsuitable for group work due to challenging behav-
iour and/or hyperactivity. For two children, it
emerged that, in contrast to their parents, they had
negative attitudes to participating in the study, hence
they were excluded for ethical reasons, as it was not
considered possible to attain true assent from them,
independent of parental pressure. Another child
withdrew shortly after his home visit, having met
inclusion criteria, due to a change in family circum-
stances. Forty-eight children took part in this RCT,
after passing inclusion criteria and being randomly
assigned to either the control or PEGASUS condition.
All of the 48 people who met inclusion criteria and
received a baseline visit also completed a postinter-
vention assessment. All 24 young people who started
PEGASUS completed the programme. Sixteen chil-
dren attended all six sessions and the remaining
eight attended five sessions.
PEGASUS Participant satisfaction and homework
completion
Participants completed satisfaction questionnaires
at the end of their last session. Two participants were
unable to attend their last PEGASUS session, due to
parental commitments elsewhere, and so we do not
have satisfaction data for them. The responses of the
rest of the sample suggest they mostly valued their
participation in PEGASUS. All but one found PEG-
ASUS to be either ‘quite enjoyable’ (n = 4, 18.2%) or
‘extremely enjoyable’ (n = 17, 77.2%). Over half
(n = 12, 54.5%) of the young people who completed
the satisfaction survey found PEGASUS ‘extremely
helpful’ and a further third (n = 7, 31.8%) found it
quite helpful. Most (n = 21, 95.5%) reported that
PEGASUS increased their knowledge about ASD,
with the same proportion (n = 21, 95.5%) stating
that it helped them to understand themselves better.
PEGASUS participants are asked to complete five
homework tasks during the programme. Most
(91.7%, n = 22) did at least four of these, but two
participants did not do any homework.
Adherence
To measure adherence to the manual, 19 sessions
were recorded and rated by a researcher who had not
been involved in the development or implementation
of the PEGASUS programme. The researcher listened
to each session and recorded which of the aims and
activities, as stated in the manual, were covered in
the session. Each session has an average (mode) of 4
aims and 8 activities. For each of the 19 sessions,
100% of aims were achieved and in 17 out of 19
sessions, 100% of activities were completed. On two
occasions (one young person group and one parent
group), time ran out before all session content was
covered, with 80% (8 out of 10) of activities com-
pleted in each instance.
Baseline comparability
Table 1 shows that PEGASUS and control
groups were matched on a range of clinical and
demographic variables. Table 2 shows baseline
scores on outcome measures. There were no
differences at baseline for knowledge about ASD,
t(46) = 0.15, p = .884, self-reported ASD strengths
and difficulties, t(46) = 0.06, p = .949, self-reported
ASD strengths, t(46) = 0.40, p = .691, or self-
reported ASD difficulties, t(46) = 0.36, p = .720.
Also, groups did not differ by self-report, t(46) =
0.00, p = 1.000, or parent report, t(46) = 0.59,
p = .554, on level of co-occurring psychopathology
133 parents contacted 
trial and were provided 
with further information
Telephone Screen
Home visit, including baseline 
assessment
(66 young people)
41 families chose not to 
participate after receiving 
information
26 young people found 
not to meet inclusion 
criteria
PEGASUS group
(24 young people)
Control arm
(24 young people)
PEGASUS intervention
Post-intervention assessment visit 
(48 young people)
Randomisation
(48 young people)
17 young people found 
not to meet inclusion 
criteria
1 withdrew for family 
reasons
Figure 1 Flow of participants through the trial
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as measured by the SDQ total problem score. There
were no baseline differences between groups in self-
esteem by self-report, t(46) = 0.96, p = .340 or par-
ent report, t(46) = 1.62, p = .112.
Level one psychoeducation: does PEGASUS increase
knowledge about ASD?
Bootstrap multiple regression, controlling for ASD
knowledge at baseline, showed a significant effect of
group on ASD knowledge postintervention, b = .29,
p < .001, 95% CIs [0.13, 0.44].
Level two psychoeducation: does PEGASUS increase
ASD self-awareness?
Our primary outcome was ASD self-awareness,
measured by the AKQ. There was a significant and
substantial effect of group on the combined number
of ASD-related personal strengths and difficulties
Table 1 Characteristics of the sample
Whole sample
(N = 48)
PEGASUS group
(n = 24)
Control group
(n = 24)
Comparison of PEGASUS
and control groups
Males/females 40/8 18/6 22/2 p = .121
Mean age in years (SD) 11.45 (1.55) 11.74 (1.66) 11.15 (1.42) p = .197
Age range in years 9.05 to 14.81 9.15 to 14.81 9.05 to 14.34 –
IQ
Mean FSIQ 104.58 (16.63) 105.04 (17.59) 104.13 (15.97) p = .851
Mean verbal t-score 51.73 (10.88) 51.33 (11.32) 52.13 (10.65) p = .804
Mean performance t-score 52.73 (10.43) 53.17 (10.88) 52.29 (10.18) p = .774
Autistic symptomatology – 3Di domain scoresa
Reciprocal social
Interaction 16.87 (4.23) 17.05 (4.39) 16.69 (4.15) p = .776
Communication 16.91 (3.13) 17.15 (3.26) 16.68 (3.05) p = .611
Repetitive/stereotyped
behaviour
7.86 (2.21) 7.85 (2.29) 7.88 (2.17) p = .964
Ethnicity
Asian British 1 0 1 p = .561
Black British 3 3 0
Black other 1 1 0
Chinese 1 1 0
European other 2 1 1
Mixed heritage 9 3 6
Other 1 0 1
White British 27 12 15
White other 2 2 0
None provided 1 1 0
ASD diagnosis
Autism 19 9 10 p = 1.0
Asperger Syndrome 28 14 14
Atypical autism 1 1 0
Mean time since diagnosis
in months (SD)
4.53 (3.17) 4.50 (3.57) 4.56 (2.79) p = .949
Additional diagnoses
ADHD 3 1 2 p = 1.0
Dyslexia 1 0 1 p = 1.0
Dyspraxia 2 0 2 p = .489
Anxiety or depression 8 5 3 p = .701
Tics 1 0 1 p = 1.0
Sensory processing disorder 1 0 1 p = 1.0
Educational placement
Mainstream 43 21 22 p = .609
Specialist unit within
mainstream
1 0 1
Specialist school 4 3 1
Mothers’ qualification level
Postgraduate 13 5 8 p = .249
Bachelor’s level 19 9 10
A level 8 5 3
GCSE/O level 7 4 3
No formal education 0 0 0
None given 1 1 0
aThresholds for clinical range: Reciprocal social interaction = 11.5; Communication = 8; Repetitive/stereotyped behaviour = 5.5
FSIQ, full-scale IQ; 3Di-sv, Developmental, Dimensional and Diagnostic Interview – Short Version; ASD, autism spectrum disorder;
ADHD, attention-deficit/hyperactivity disorder.
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listed by participants postintervention, controlling
for this measure at baseline, b = .42, p = .001, 95%
CIs [0.17, 0.67]. This reflected a higher number of
both ASD strengths (b = .41, p = .002, 95% CIs
[0.15, 0.67]) and ASD difficulties (b = .34, p = .001,
95% CIs [0.08, 0.60]) listed by PEGASUS partici-
pants at postintervention assessment.
Secondary measures: does PEGASUS change self-
esteem or co-occurring symptoms of
psychopathology?
Controlling for baseline measures there was no effect
of PEGASUS on self-esteem by self- (b = .10,
p = .404, 95% CIs [0.14, 0.35]) or parent (b = .12,
p = .324, 95% CIs [0.12, 0.36]) report. PEGASUS
did not change SDQ total problem score, by self-
(b = .05, p = .671, 95% CIs [0.18, 0.27]) or parent
(b = .08, p = .429, 95% CIs [0.12, 0.29]) report.
Reliable change index analysis
In addition to testing the efficacy of PEGASUS using
significance testing of group differences, we con-
ducted individual-level analyses to capture individ-
ual variability of response. Each participant’s ASD
knowledge (AKQ section two) and ASD self-aware-
ness (AKQ section one) scores were used to calculate
reliable change indices (RCIs) for these constructs.
The RCI is a standardised score designed to identify
changes over time that are unlikely merely to reflect
fluctuations resulting from measurement error (Jac-
obson & Truax, 1991). For a given outcome measure,
any individual with a reliable change index (RCI)
≥1.96 was classed as showing statistically reliable
improvement between baseline and postintervention
assessment. RCIs ≤1.96 signified decline, with
participants who showed an RCI between 1.96 and
1.96 classified as showing no statistically reliable
change. In the current study, reliable change in ASD
knowledge equated to a shift of at least three points
on the AKQ’s 15-item multiple-choice quiz, on which
each correct answer earns one point. Reliable change
for ASD self-awareness equated to a child naming at
least three more, or three fewer, ASD strengths and
difficulties postintervention compared with baseline.
In PEGASUS, 10 (42%) participants improved their
ASD knowledge, whilst the remaining 14 (58%) did
not show statistically reliable change. In the control
condition, four (17%) improved their ASD knowledge,
17 (71%) showed no change and 3 (13%) demon-
strated less knowledge postintervention than at base-
Table 2 Outcome measures at baseline and postintervention assessment
Baseline Postintervention
Control PEGASUS Cohen’s d Control PEGASUS Cohen’s d
Knowledge about ASD
Mean 8.71 8.88 .04 9.25 11.17 .64
SD 3.92 3.98 3.53 2.51
Range 0–15 1–15 1–14 5–15
Self-reported ASD strengths and difficulties
Mean 2.42 2.45 .02 2.67 4.71 .92
SD 1.83 2.58 1.71 2.71
Range 0–8 0–13 0–6 0–12
Self-reported ASD strengths
Mean 1.13 1.29 .12 1.08 2.25 .92
SD 1.33 1.56 .88 1.65
Range 0–5 0–7 0–3 0–7
Self-reported ASD difficulties
Mean 1.29 1.17 .07 1.58 2.46 .69
SD 1.04 1.34 1.21 1.38
Range 0–4 0–6 0–4 0–5
Self-reported self-esteem
Mean 18.75 20.38 .28 19.88 21.45 .35
SD 6.10 5.57 4.84 4.30
Range 5–30 9–30 11–27 13–29
Parent-reported young person self-esteem
Mean 14.58 16.75 .48 15.45 17.58 .50
SD 4.07 5.12 4.12 4.50
Range 6–22 9–28 8–23 10–26
Self-reported SDQ total problems
Mean 15.13 15.13 .00 13.83 14.33 .10
SD 6.19 6.38 4.82 5.57
Range 4–32 4–29 6–21 1–23
Parent-reported SDQ total problems
Mean 18.33 17.83 .18 18.5 16.83 .29
SD 6.21 5.37 7.02 4.61
Range 7–32 10–30 8–36 8–25
ASD, autism spectrum disorder; SDQ, strengths and difficulties questionnaire.
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line. A two-tailed Fisher’s exact test revealed that the
groups differed significantly (p = .046) in their
pattern of individual response for ASD knowledge.
There were also significant group differences in the
pattern of individual response in terms of ASD self-
awareness (p = .002). Ten PEGASUS (42%) partici-
pants showed improved ASD self-awareness, as
measured by a statistically reliable increase in the
number of personal ASD-related strengths and dif-
ficulties they listed during the AKQ. Twelve (50%)
showed no change and two (8%) showed a reduction
in ASD self-awareness. Only one participant (4%) in
the control group had increased ASD self-awareness,
with 22 (62%) demonstrating no change and one
(4%) showing a decline.
Discussion
Psychoeducation following a diagnosis of ASD is
recognised as an essential element of good-quality
care, but currently there is little empirical evidence
on which to base clinical practice. We designed and
manualised a group psychoeducation programme for
young people with ASD and their parents, called
PEGASUS, which aims to increase ASD-related self-
awareness as well as knowledge about ASD.
The findings we present from a randomised
controlled trial offer initial support for the efficacy
of PEGASUS. Postintervention, ASD knowledge was
significantly higher in the PEGASUS group com-
pared with the control group, controlling for base-
line ASD knowledge level. Crucially, our measure of
ASD self-awareness, the primary outcome for this
study, was significantly and substantially (Cohen’s
d = .92) higher in the PEGASUS group postinter-
vention compared with the control group, again
controlling for baseline levels. This reflected the
fact that after PEGASUS, when asked to describe
their own strengths and difficulties, young people
named more autism-related personal strengths as
well as autism-related difficulties compared with
controls.
Other findings suggest the potential value of
PEGASUS as a component of clinical care. Young
people reported good levels of satisfaction with and
enjoyment of PEGASUS. This may partly account for
the lack of any dropout from PEGASUS in this study,
and for the high rates of homework completion.
Some theorists argue that teaching young people
about their neurodevelopmental disorder diagnosis,
and encouraging them to use this knowledge to
understand themselves, could be harmful, leading to
self-stigma and a reduction in self-esteem (e.g. Jutel
& Nettleton, 2011; Singh, 2011). We did not observe
this phenomenon: participants in PEGASUS did not
show any reduction in self-esteem, either by self- or
parent report. This is reassuring, and may reflect the
PEGASUS approach of emphasising strengths as
well as difficulties associated with ASD. Neverthe-
less, we used a measure of global self-esteem, which
might have been insensitive to changes in specific
subtypes of self-esteem. Educating people about
their ASD could make them more aware of their
social difficulties, so it will be valuable to monitor
self-esteem in the social domain during future trials
of PEGASUS.
We calculated reliable change indices (RCIs; Jac-
obson & Truax, 1991) for our main primary and
secondary outcomes, ASD self-knowledge and ASD
knowledge, to examine the impact of PEGASUS on
individual participants. In line with our group-level
analyses, the RCI analyses showed that in PEGASUS
more children showed a positive change in terms of
ASD knowledge and self-knowledge and fewer chil-
dren showed a decrease or no change, compared
with the control group. Nevertheless, these analyses
highlighted that around 60% of young people who
received PEGASUS did not show statistically reliable
change in their ASD self-awareness. The proportion
of our sample showing definite improvement accord-
ing to this rigorous criterion is comparable to that
found in other trials of efficacious psychological
treatments (e.g. Wong, 2008). Nevertheless, our RCI
analyses highlight the need for further development
of PEGASUS to ensure that positive effects will be
experienced by a greater proportion of participants.
Future research should be sufficiently powered to
investigate moderators of treatment efficacy, by
identifying differences between people who do and
do not show reliable change as a result of PEGASUS.
For example, it is possible that child characteristics,
such as IQ and baseline level of self-awareness, and
parental variables, such as maternal insightfulness
(Siller, Hutman, & Sigman, 2013) or ASD knowledge,
could influence the impact of PEGASUS. Further-
more, it will be interesting to discover how adher-
ence, as indexed by rates of homework completion
and attendance, relates to outcome. Such findings
could be used to reform the intervention, and to
identify subgroups that require bespoke treatments
and an increased intervention dose.
The following limitations of the current study will
need to be addressed in future work. First, the use of
a management as usual (MAU) control group limits
interpretation of the findings, so that it is currently
unclear which aspects of the PEGASUS group
brought about change in ASD self-awareness and
knowledge. The PEGASUS effect may have arisen
from some or all of: the didactic parts of the
programme; the experience of being in a group of
peers with ASD; contact with clinically knowledge-
able facilitators; the homework tasks; or indirect
effects resulting from the parallel parent sessions.
Future studies should use more active control
conditions (e.g. a group that does not include
teaching about ASD, or a child group without a
parallel parent group) to delineate more precisely the
active ingredients of PEGASUS. Also, qualitative
investigations will be useful to generate hypotheses
about processes that may drive positive change in
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PEGASUS. Second, there are no previous quantita-
tive investigations of ASD self-awareness, hence it
was one of the major challenges of the current
project to operationalise and measure this con-
struct, which is the primary outcome in this trial.
The instrument we designed to measure ASD self-
awareness, called the AKQ, possesses good reliabil-
ity, but further work is required to test fully its
psychometric properties. Third, we have not yet
studied the extent to which PEGASUS outcomes
are sustained after the termination of treatment.
Fourth, we tested PEGASUS on a high-functioning
sample, having excluded young people with intellec-
tual disability and/or significant conduct problems.
Furthermore, two thirds of the young people in our
study had a mother who had a university degree,
which suggests that our sample may be biased
towards people with higher socioeconomic status.
This limits the generalisability of our findings, and
underscores the need for the development of psy-
choeducational programmes for those with more
severe difficulties; and for investigation of whether
PEGASUS works for families with limited socioeco-
nomic resources.
Conclusion
In summary, we found evidence of PEGASUS’s
efficacy for increasing ASD knowledge and ASD
self-awareness in young people with high-function-
ing ASD. Efficacy should be further investigated
through attempted multisite replication, and
effectiveness will need to be tested in a range of
real-world settings. It will be essential to discover
whether PEGASUS has benefits beyond increased
knowledge and understanding in terms of trajectory
and long-term outcomes for individuals and their
families. Finally, we emphasise that PEGASUS did
not reduce levels of comorbid psychopathology in
our study: it is a psychoeducational programme and
should not be used in place of targeted treatment for
specific clinical problems.
Supporting information
Additional Supporting Information may be found in the
online version of this article:
Table S1. Summary of content of the PEGASUS
programme.
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Key points
• Psychoeducation is recognised as a sine qua non of good postdiagnostic care for people with ASD
• To date, there has been no evidence base for clinical practice in this domain.
• We designed, manualised and evaluated PEGASUS, a group psychoeducational programme for young people
with ASD.
• The PEGASUS psychoeducation group enhanced children’s knowledge about ASD, as well as their awareness of
their own ASD strengths and difficulties.
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